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(54) [Title of the Invention] 

Modified Gum Arabic and Method for Manufacturing Same 
(57) [Abstract] 

[Object] Gum arabic has been used in confections, drinks, chewing 
gum, jellies, flavor emulsion, and so forth fields because of its 
excellent emulsif ication strength, film formability, and paste 
stability, but the performance thereof, and particularly, its 
emulsification strength, has not be satisfactory. 
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[Means for Solution] Gum arabic with no more than a specific loss 
upon drying is obtained by heat treating under specific heating 
conditions. 
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[Claims] 

[Claim 1] A modified gum arabic, obtained by heating for at 
least 30 minutes at 60 to 140°C a gum arabic whose loss on drying is 
50 wt% or less. 

[Detailed Description of the Invention] 
[0001] 

[Technological Tield to Which the Invention Belongs] 

The modified gum arabic of the present invention has 
excellent paste stability, transparency, and emulsif ication 
strength, and can therefore be utilized in a wide range of fields, 
including confections, beverages, health foods, tablet coatings, 
gum jellies, colloids, art supplies, and so forth. 
[0002] 
[Prior Art] 

Gum arabic has been used in the past in the above fields 
because of its excellent emulsif ication strength, film formability, 
and paste stability. 
[0003] 

[Problems Which the Invention is Intended to Solve] 

As mentioned above, gum arabic has already been used in many 
different fields, but its performance, and particularly its 
emulsification strength, has not be satisfactory. 
[0004] 

[Means Used to Solve the Above-Mentioned Problems] 

As a result of diligent research aimed at solving the above 
problems, the inventors discovered that gum arabic is modified by 
being heated in a solid state, and that this modified gum arabic 
has outstanding emulsification strength. Also, the emulsion thus 
obtained can be stored stably for extended periods, without any 
adverse effect whatsoever to the fragrance, taste, coloring, appeal, 
etc., of various kinds of food and beverage, and the paste 
stability, transparency, and emulsification strength are excellent. 
The modified gum arabic of the present invention can be obtained by 
heating for at least 30 minutes at 60 to 140°C a gum arabic whose 
loss on drying (heating for at least 5 hours at 105°C under reduced 
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pressure; hereinafter such conditions will be referred to as loss 
on drying in the present invention) is 50 wt% or less. This 
product has outstanding emulsif ication strength. The above- 
mentioned heating can be performed in a gas or in a liquid. If it 
is performed in a gas, there is the danger that coloration will 
occur if the heating is performed in the presence of oxygen (such 
as in air) , so it is preferable to perform the heating in an inert 
gas. Coloration can also be avoided by performing the heating in a 
gas under reduced pressure. When the heating is performed in a 
liquid, it is performed in a state in which the gum arabic has been 
dispersed in an inert solvent that will not dissolve gum arabic. 
No coloration occurs when the heating is performed in a liquid. 
[0005] 

[Embodiments of the Invention] 

The present invention will now be described in detail. As 
discussed above, the modified gum arabic of the present invention 
can be obtained by heating for at least 30 minutes at 60 to 140°C a 
gum arabic whose loss on drying (heating for 5 hours at 105°C at 
normal pressure; except for when specifically defined below, "loss 
on drying" will hereinafter refer to the loss on drying under these 
conditions) is 50 wt% or less. The raw material gum arabic used to 
manufacture the modified gum arabic of the present invention is gum 
arabic whose loss on drying is 50 wt% or less, and preferably 20 
wt% or less, and even more preferably 15 wt% or less. This raw 
material gum arabic can be in the form of a commercially available 
powder, granules, or other such gum arabic. Such a raw material 
gum arabic is a secretion from the stems of Acacia Senegal, 
willdenow or another plant from this family. The sap that 
naturally oozes out and solidifies on the stems of Acacia Senegal 
is collected, or a cut is made in the stems of the plant so that 
the sap will ooze out, and this is dried. If the loss on drying of 
the raw material gum arabic is over 50 wt%, the temperature of the 
raw material gum arabic will not be rise sufficiently, and a 
modified gum arabic with excellent emulsification strength will not 
be obtained. 
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[0006] Such a raw material gum arabic is heated in order to 
manufacture the modified gum arabic of the present invention, and 
this heating is performed for at least 30 minutes, and preferably 
from 30 minutes to 10 hours, and even more preferably from 30 
minutes to 3 hours, at 60 to 140°C, and preferably 80 to 130°C, and 
even more preferably 105 to 130°C. Within this range of conditions, 
heating for a relatively short time is preferable at higher 
temperatures, while heating for a relatively long time is 
preferable at lower temperatures . Even better, the heating is 
performed for from 30 minutes to 3 hours at 105 to 130°C. 
Coloration is generally more likely to occur if the heating 
temperature is over 140°C. Below 60°C, emulsif ication strength will 
not increase, as discussed below. 

[0007] The above-mentioned heating can be performed in either a 
gas or a liquid. If it is performed in a gas, there is the danger 
that coloration will occur if the heating is performed in the 
presence of oxygen (such as in air), so it is preferable to perform 
the heating in an inert gas. Examples of inert gases include 
nitrogen gas, helium gas, carbon dioxide, and water vapor. 
Coloration can also be avoided by performing the heating in a gas 
under reduced pressure. The gas used in this case can, of course, 
be one of the above-mentioned inert gases, but depending on the 
degree of reduced pressure, it may also be possible to use air 
without causing any coloration. There are no particular 

restrictions on the degree of reduced pressure, but a range of 200 
to 0.01 mm Hg is suitable. 

[0008] When the heating is performed in a liquid, it is performed 
in a state in which the gum arabic has been dispersed in an inert 
solvent that will not dissolve gum arabic. No coloration occurs 
when the heating is performed in a liquid. There are no particular 
restrictions on the inert solvent, as long as it will not dissolve 
or react with gum arabic. Examples of inert solvents include 
methanol, ethanol, n-propanol, isopropanol, n-butanol, n-pentyl 
alcohol, n-hexyl alcohol, and other such C x to C 6 alkanols; 
1,3-butylene glycol, propylene glycol, ethylene glycol, and other 
such C x to C 4 alkanediols; ethylene glycol dimethyl ether, ethylene 
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glycol diethyl ether , ethylene glycol monomethyl ether (methyl 
cellosolve) , ethylene glycol monoethyl ether (ethyl cellosolve), 
and other such mono- or lower alkyl (C = 1 to 4, and particularly 1 
or 2) ethers of ethylene glycol; and diethylene glycol , diethylene 
glycol dimethyl ether, diethylene glycol diethyl ether, diethylene 
glycol monomethyl ether, diethylene glycol monoethylene ether, 
diethylene glycol monobutyl ether, and other such mono- or lower 
alkyl (C = 1 to 4, and particularly 1 or 2) ethers of diethylene 
glycol. The reaction in the inert solvent may in some cases be 
conducted under pressurization, such as in an autoclave. The 
modified gum arabic obtained after the heat treatment can be 
isolated, for example, by filtering the heat treated liquid, 
washing the cake with ethanol or another such low-boiling solvent 
as needed, and then vacuum drying this product. 

[0009] The modified gum arabic of the present invention 
manufactured by the above method differs from conventional gum 
arabic in its higher emulsif ication performance. Also, when gum 
arabic is heat treated, its endothermic enthalpy, which was 1 to 3 
mJ/mg (per milligram of gum arabic) at about 58°C, decreases to 0.8 
mJ/mg or less. This means that the heat treatment needs to be 
performed at 58°C or higher. 

[0010] Specific embodiments will now be given for various types of 
food. There are no particular restrictions on the point in time 
when the modified gum arabic is added, nor are there any particular 
restrictions on how it is added. There are no particular 
restrictions on the food to which the present invention is applied, 
but examples include beverages, powdered beverages, desserts, 
chewing gum, tablet candy, dry snacks, processed seafood products, 
processed meat products, retorted foods, and other such foods and 
drinks. Examples of favorable fields other than foods include 
coatings for tablets, flavor emulsion, paints, and so forth. 
[0011] 
[Examples] 

The present invention will now be described in specific terms 
through examples, comparative examples, and reference examples, but 
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these are merely used to illustrate the present invention, and do 
not limit the present invention in any way. 
<Example 1> 

1 kg of gum arabic with a loss on drying of 35 wt% was heated 
for 3 hours in a 100°C thermostatic tank to obtain a modified gum 
arabic (sample No. 1) . Similarly, 1 kg of gum arabic with a loss 
on drying of 35 wt% was heated for 30 minutes in a 125°C 
thermostatic tank to obtain a modified gum arabic (sample No. 2) . 

[0012] <Example 2> 

1 kg of gum arabic with a loss on drying of 40 wt% was 
dispersed in 3 kg of soybean oil and heated to 120°C in an autoclave, 
the heat treated liquid was filtered, and the resulting cake was 
washed with hexane and vacuum dried at normal temperature to obtain 
a modified gum arabic (sample No. 3) . 
[0013] Comparative Example 1> 

1 kg of gum arabic with a loss on drying of 35 wt% was heated 
for 15 minutes in a 150°C thermostatic tank to obtain a heat treated 
gum arabic (sample No. 4) . 
[0014] Comparative Example 2> 

1 kg of gum arabic with a loss on drying of 40 wt% was heated 
for 8 hours in a 50°C thermostatic tank to obtain a heat treated gum 
arabic (sample No. 5) . 

[0015] Comparison with unheated product, etc> 

Sample No. 1 to 5 obtained in Examples 1 and 2 and 
Comparative Examples 1 and 2 were subjected to a comparison test 
with an unheated product (sample No. 6) . Emulsif ication strength 
was measured as follows. 1 g of sample was dispersed in 50 mL of 
water, heated for 10 minutes at 85 to 95°C to form a paste, and then 
cooled, after which 50 mL of soybean oil was added, and this 
mixture was emulsified for 1 minute in a homomixer (11,000 rpm) . 
This product was transferred to a 100 mL graduated cylinder and 
allowed to stand for 8 hours vat normal temperature. The volume of 
the emulsion layer was read, and the whiteness of the emulsion 
layer was measured with a Kett whiteness tester. 
[0016] 
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[Table 1] 
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Emulsification state 



©: excellent 
• O : good 
x: poor 

[0017] 

[Effect of the Invention] 

As detailed above, the present invention is characterized in 
that a gum arabic with a loss on drying of 50 wt% or less is heated 
at 60 to 140°C, and the resulting modified gum arabic has 
outstanding emulsification strength, film formability, and paste 
stability. 

[Brief Description of the Figures] 

[Fig. 1] Fig. 1 is a graph of DSC of gum arabic; and 
[Fig. 2] Fig. 2 is a graph of DSC of heated gum arabic. 
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